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the otlicr ; but both c^irc icell gro^cny The latter observation 
is not quite correct, and it is calculated to throw sonic doubt 
upon tlic accuracy of ilr. Stone’s words, wliicli arc, T was 
fortunate in discovcriuLC a small larva attached to its victim.” 
The size of the parasitic larva is 3 lines, that of the wasp 5^ ; 
they liavc been in spirit since 18G5, and were partially dried 
at the time they were innnersed, so that the exact relative 
size cannot be ascertained ; but the jircsent difference between 
them justifies Mr. Stone in calling the jiarasitic larva small. 
I liavc carefully examined them, and am satisfied of the lUii- 
horns A'M'YVi being attached to the wasp-larva just below 
tlie head ; there is no attachment of the rest of its body : I 
have scjiaratcd tlie bodies, and proved it. 

The last ])aragra])h of the postscrijit is entirely supjiosi- 
tional. Mr. Murray has not shown me any of his specimens : 
I have seen no jmpie with the cast skin sticking to their tail ; 
and if I had, I should only have seen the reverse of what ilr. 
Stone records, who describes the larva of IlhijJfphorus as 
having its mouth buried in the body of the wasp-larva just 
below the head.” 

Let it be distinctly understood that I admit that it is possi- 
ble, but highlg improhahle^ that Mr. Stone has recorded mis- 
taken observations. 

From actual observation I know nothing of the subject. I 
was never so fortunate as to find a nest infested by the para- 
site ; but for some years I had the enjoyment of a close corre- 
spondence with ]\Ir. Stone, and 1 know him to have been a 
most accurate and careful observer; and, until actual obsciwa- 
tion ])rovc his statements to be fallacious, I shall have a firm 
belief in their trutli. 


XXL — JIdchel on the Belntwnship of the Sgioiiges to the Corals. 
]^y AVm. S. Kent, F.Z.S., F.IL^I.S., of the Geological 
Department, British JIuscuni. 

SciENX’E docs and always must acknowledge herself indebted 
to those who unveil the mysteries of nature by demonstrating 
to us the singleness of ]jur])Osc and tlie uniformity of the laws 
which have been in operation from “ the beginning.” In the 
last two numbers of the ^ Annals,’ Mr. Dallas favours us with 
a translation of Ernst lliickcrs article, jniblishcd in the 
^ Jcnaischc Zcitsclirift,’ “ On the Organization of the S])ongcs, 
and their Relationship to the Corals.” 

Admitting that once, far away back beyond the limits of 
the Silurian rpoch, there in all yirobabilily did exist a some- 
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thing equivalent to Iliickers hypothetical Protascus^ and from 
which the existing stock of sponges and corals has probal)ly 
been evolved (and it must not be forgotten, by the way, that 
the latter and by far the more highly organized of the two 
stocks had attained the very zenith of its development long 
before the C])oeh referred to had commenced its decline), it 
nevertheless forces itself upon one’s mind that the evidence 
he brings forward in support of the supposed intimate relation- 
ship of the two groups as they now exist is based rather on 
atlinities of analogy than of homology. 

J^y the eorals, as a matter of course, and in concurrence 
with Ilaekcl’s own rendering, is understood that section of 
the Crclenterata known as the Zoantharia or Anthozoa, which 
forms them. Ilackcl, after some time spent on the examina- 
tion of the calcareous sponges Calcispongim ”), essays to 
demonstrate that the whole group of the sponges is far more 
closely allied to that of the Zoantharia than most modern natu- 
ralists have been inclined to allow, and tliat this ]>articular sec- 
tion contains an existing form, Prosycum (Iliick.), whicli, de- 
rived from the hypotlictical Proiasens^ may be regarded as the 
stock-form from which all the other Calcispongia 3 have been 
evolved. 

This last hypothesis seems possible, and even highly pro- 
bable ; and we must not omit here to ])ay a willing tribute 
of admiration to the valuable contribution to science and the 
vast amount of original information Ernst Ilackcl’s recent 
researches liavc been productive of, and this relative to a 
grouj) of the Spongiadaj which up to the present time had been 
looked upon as very sparingly represented, but which his 
zealous investigations have resulted in augmenting to no fewer 
than 42 genera and 132 species. At the same time, however, 
the arguments he advances in seeking to demonstrate the 
close relationship of the Spongiadai and Actinaria seem scarcely 
sufficient to warrant his proposed amalgamation of tlie two 
groups as sections of the same subkingdom — many of these 
arguments, moreover, being purely theoretical, and entirely in- 
consistent with the facts which have been elucidated by the 
investigations of other experienced naturalists. 

In accordance with the opinion in the first })lace conceived 
by Leuckart, Ilackcl looks upon an aggregation of coral- 
animals, or polyp-colony, as the equivalent of a sponge-mass 
with its large “ water-canals ” opening outwardly ; lie, how- 
cv'cr, cames his supposition of existing homologies between 
the two organisms to a far greater extent than the first-name<l 
writer ever attempted to attain to. 

^laintaining, in confirmation of the tlicoiy propounded by 
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Oscar Schmidt, that every part of the si)onge-body which 
possesses an cxcurrcnt orifice (osculum) is to he regarded as a 
distinct individual, he considers each single sponge-body 
bearing only a single oscnliiin, and which he denominates an 
individual or person, to be the cfjui valent of an Actinia or 
any other such solitary coral-animal — and this not only as far 
as their distinct individuality is concerned, but also in regard 
to their respective moridiological characters. 

The accompanviog diagrammatic illustrations of sections ol 


Fig. 1. Ilrpothetical vertical section of a Spoyigilla having a single 
excurrent orifice : a, exenrrent orifice ; b, central excurrent cavity ; 
c, interstitial canal-system ; dy ciliated chambers ; e, intermarginal 
cavities ; /, incurrent apertures ; g^ dermal membrane ; h, deeper sub- 
stance of the sponge*. 

Fig. 2. Transverse section of a similar sponge; the lettering corresponds 
with that made use of in the last figure. It is necessary' to observe 
that radiate symmetry has been greatly exaggerated in these two 
figures to adapt them as far as possible for comparison with figs. 3 Sc 4. 


Fig. 3. Ideal vertical section of an Actinia : a, the mouth ; 6, alimen- 
tary canal or cavity ; r, common digestive cavity; intermesen- 
teric chamber, or portion of perivisceral cavity; c, a mesenter}'; f re- 
productive organ ; //, body-wall ; tentacles; i, wall of alimentary canal. 
Fig. 4. Transverse section of the same, the lettering in correspondence 
with the last. 

• Figs. 1 & 3 are modified from illustrations given in Prof. Huxley’s 
‘ Introduction to the Classification of Animals.’ 


Fig. 1. 


Fig. 2. 
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an ideal sponge-body {Spongilla)^ bearing a single osciiluiii, 
and of ail ordinary Actinia will present to the reader such 
analogies or Iioniologics of form and structure as may appear 
to exist, and will aid materially in the institution of com- 
parisons. 

These two forms may be described as being so far analo- 
gous that, in longitudinal section, they botli jircsent tlic same 
conical outline, that the summit of each cone is provided 
with an aperture, n, and that in both instances this aperture 
communicates with an inferior cavity, 6, wliicli leads again 
into ulterior ramifications marked c, d ; beyond tliis, however, 
analogy fails to assist us ; and an inquiry into the functional 
properties of these regions demonstrates them to be the very 
opposite to homologous. 

The researches of Huxley, Grant, Carter, Bowerbank, and 
other naturalists have long since demonstrated the essential 
characters of a sponge-body to be the following : — 

In addition to the large apertures, or aperture, as at fig. 1 «, 
tlie dermal membrane,^, is perforated by an indefinite number 
of smaller ones (pores), marked /; these communicate (by a 
series of canals, of various forms and dimensions, fig. 1, e, r/, c, 
which traverse the deeper layers of tlie sponge-body) with the 
osculum, a, by means of the central cxcuiTent cavity, b. A 
flow of water, when the sponge-mass is in a healthy condition, 
is constantly setting in at tlie pores, drawn by the ciliary 
action progressing in the chambers marked rZ, and, having 
traversed the interstitial canals and cavities in the body- 
mass, debouches into the central excurrent cavity Z>, and 
is finally expelled from the organism at the osculum or ex- 
current aj^erture, a*. 

These currents, according to the observations of Dr. Bower- 
bank, are exercised in two different modes — the one being 
vigorous and of comparatively short duration, when the animal 
is feeding, and the other very gentle and persistent, and being 
evidently subservient to purposes of respiration only ; and the 
last-named author, whose extensive experience with this class 
of animals is so eminently conspicuous in his excellent and 
exhaustive ‘ Monograph of the British Spongiadas,’ states that 
in no single species which he has had the opportunity of ex- 
aminino: in a fresh and vigorous condition has he failed to 

o o 

detect these currents. 

The same writer also ably proves that the imbibition of the 
surrounding fluid during the energetic action of the sponge is 

* Separate ciliated cliambei*s cannot be said to be essential to the fully 
developed sponge -organism, the ciliated cells in many forms being equally 
distribiited throughout the interstitial canal-system. 
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equivalent to tlic operation of feeding in the higher classes of 
animals. By experiments witli iinely eommimited indigo 
plaeed in the ^Yatcr at such tiinos^ he observes that the mole- 
cules arc rapidly drawn into the ])ores ; and having nndcrg(jnc 
digestion in thcsarcodc lining of tlie interior of thesp«)ngc, the 
etlotc matter is ejected tlmnigh the oseulum. Tlie fa3cal 
matters discharged by the oscnla, lie adds, exhibit all the 
characteristics of having undergone a eom])lete digestion j 
and whatever may have been the condition of the molecules 
of organized matter on entering the sponge, their appearance 
after their ejection is alwa}\s that of a state of tliorougli 
exhaustion and collapse. 

^Jdie foregoing facts amj)ly demonstrate that a fully organized 
sponge is (Mitircly dependent on ciliary action for its nourish- 
ment, and that the nutritious matters on which it subsists arc 
brought to it through numerous a])crturcs, and through tlie 
medium of a more or less complex canal-system. 

Referring, now, to fig. 8, as illustrative of om* second class, 
the Zoantharia, it will be easy to ascertain the value of the 
analogies of structure already noticed. 

The terminal oritice, «, is here the sole aperture esscnlial to 
the well-being of the animal. It constitutes a true luiccal ori- 
fice or mouth, through which all nutrient matters have to pass 
to the common digestive cavity witli its jirolongations, c, 
through the medium of the alimentary cavity or canal, hy and 
through which again, after undergoing digestion, all effete 
matters are finally ejected. 

This alimentary s^’stem is something totally different from 
what has just been shown to obtain in Sj>on(jtlla ; and com- 
parison of the means liy which tlie food is here brought into 
rclationshi]) with the digestive cavity reveals at once how 
essentially and insuperably the two classes arc isolatc<l from 
each other now, however close might have been their bond of 
affinity in lj>y-gone epochs. In the sponge, ciliary action has 
been demonstrated to be the highest force exerted for securing 
the necessary sustenance for its body-mass. This force 
exerted, as 1 shall prc.sently show there is great reason for 
believing, is a ]mrely mechanical and Involuntary one ; Imt 
any one who has watched an Actinia take its food must have 
recognized that it achieves its end by tlie exercise of a force 
incomjiarably liigher tlian that produced l^y the action of cilia, 
its prey, often living creatures almost c(pialling itself in 
dimensions, being seized and forcibly dragged, liy aid of its 
tentacles and its ])reliensile, and frequently jirotrusible, li[>s 
which bound the a])erture, of the mouth, into its alimentary 
canal, from which it is passedon to tlie common digestive cavity. 
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The shallowness of Leuckart’s h}"pothesis, in a measure 
supported by Iliickel, of a polyp-eolony with imperfectly 
sei)aratcd individuals, devoid of tentacles, stomachal sac (ali- 
mentary canal), and internal septa, being the image of a 
s})ongc with its large ^Svater-canals ” (oscula) opening in- 
wardly, here becomes most evident. Such an organism could 
not exist ; for a l)olyp or polyp-colony bereft of its tentacles, 
and as a matter of course of its prcliensile lips, though it migljt 
be hacked into somewhat the outward resemblance of a 
sponge, would be entirely deprived of its means of subsistence, 
an<l would, sooner or later, inevitably perish. 

The few facts already adduced suffice to show that the two 
organisms arc most distinctly and widely separated from each 
other. There are luuncrous other points, however, which can 
be best indicated in following up llackcrs line of reasoning, 
that demonstrate still further that the sponges cannot be con- 
sistently incorporated with the Gadentcrata. In the first 
place, lliickel endeavours to show that the peculiar canal- 
.system of the sponges is not a perfectly specific nutritive ap- 
])aratus, such as occurs in no other class of animals, notwith- 
standing that he at the same time admits that all recent 
zoologists who have gained most credit for their systematic 
investigations of the class consider it to be so. 

In op])Osition to this generally received opinion, he starts 
with the proposition that The sponges are most nearly 
allied to the corals of all organisms. Certain sponges differ 
from certain corals only by a less degree of histological differen- 
tiation, and especially by the want of urticating organs. The 
most essential peculiarity of the organization of the sponges 
is their nutritive canal-system, which is homologous with and 
analogous to the so-called gastrovascular apparatus of the 
Cnelcntcrata.” 

This latter portion of his proposition is certainly somewhat 
startling, after consideration of the facts wliicli have been al- 
ready stated. Before proceeding to bring forward his evi- 
dence in suj^])ort of his rather astounding pro])osition, he next 
proceeds, somewhat ]n*ematurely, to prepare for them a snug 
place where they may be interpolated among, and as represen- 
tatives of, the true Ccelenterata. 

Such an end he achieves by entirely upsetting the clear 
limits by which this subkingdom is marked out and subdivided, 
with the mutual consent of the most eminent naturalists of the 
day. ddicre is scarcely any other subkingdom which is more 
clearly defined, under its present limitations, than the Ccelen- 
terata, or one that is further subdivided into two more clear and 
distinct sections than that of the Actinozoa and Hydrozoa. 
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Ignoring this systcnij substantiated as it is by well-marked 
structural characteristics, he proposes to substitute in its ])lace 
one primarily dependent on mere external resemblances, thus 
leading us back to the same stage we had arrived at exactly 
one century ago. 

lliickcrs ])ro|)Osed system of redistributing the Coelenterata 
is, in the first place, to se])aratc it into two sections, which he 
distinguislics as bush-animals (Thamnoda) and sea-jellies 
Mcdusa3). The first of these he further separates into the two 
elasscs of the sponges (Spongia}) and eorals (Corallia), and the 
seeond into that of the umbrella-jellies (llydromedusce) and 
eomb-jcllics (Ctenophorm). In whieh of these classes the 
Hydroid Zoophytes (eomprising the Hydridas, Corynidee, and 
Scrtularidai) are to be ineluded, there is no indieation whatever, 
and it is scarcely to be inferred that he would incorporate them 
with the coral-foiTuing Actinozoa. 

Having viewed Hackel’s elevation of the Spongiadm to the 
rank of true Coelentcrates, we next search for the evidence 
promised in support of the very sweeping change he seeks to 
effect. 

In the first place he states that the actual homology which he 
presumes to exist between the sponges and corals has hitherto 
been, for the most part, overlooked in consequence of the inA^cs- 
tigations of zoologists being almost entirely confined to the two 
common forms Spongilla and Euspongia^ which he considers to 
differ considerably from the original and typical structure of 
the entire class ; and he says that the legion of the Calci- 
spongia 3 is much better calculated to shed a light upon their 
typical organization and their true affinities. One sponge, 
howcA^er, belonging to his chosen legion {Grantia comjiressa^ 
indigenous to our coasts) has formed the subject of particular 
inAXStigation by Dr. Bowerbauk and other naturalists ; and 
though the different regions arc modified in this species to a 
considerable extent, the same type of structure is essentially 
predominant. The central exciirrent caAuty, fig. 1 5, of 
Sp>ongilla^ for instance, is in Grantia developed to a marvel- 
lous extent, and this at the expense of the com])lcx interstitial 
canal-system, Avhich is almost entirely rudimentary. The 
functions of nutrition, howcA^er, are carried out upon precisely 
the same principle, the pabulum being received into the body- 
mass at the pores, and, after undergoing digestion, being ex- 
creted at the oscula, as in other Spongiadee ; and, in fact, this 
species is the form in Avhich the ciliary action and the cha- 
racteristic incurrent and cxcuiTcnt flow of the Avater before 
described has been Auewed with greater facility than in almost 
any other. 
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The canal-system, with the circulatory and nutritive func- 
tions dependent upon it, has, then, been demonstrated to obtain 
in both the calcareous and siliceous sponges, as represented 
by Grant HI and Spongilla, Nor is evidence Avanting to shoAV 
that the same arrangement holds good with the third order, or 
Keratosa. 

Dr. Grant, in his interesting description of the cxcuiTcnt 
action of the si)ongcs in general, remarks upon Spongia panicea 
as cxlubitlng the strongest current he ever witnessed; and, to 
use his OAvn words, he says, Tavo entire round portions of 
this sponge Avcrc placed together in a glass of sea-water, with 
their orifices (oscula) opposite to each other, at the distance of 
tAvo inclics ; they appeared to the naked eye like tAvo living 
batteries, and soon covered each other with feculent matter.” 

The Avholc Aveight of Hiickel’s argument in favour of the 
sponges being incorporated with the corals rests upon his in- 
sisting on designating the excretory orifice of the sponge its 
mouth or incurrent orifice, and in regarding the interstitial 
canal-system as homologous Avith the coelenteric-vasciilar 
system of the corals. Retlection alone, in connexion Avith tlie 
foregoing facts, is sufficient to shoAv his first assumption to be 
both inconsistent and untenable ; and it is likewise a matter of 
no great difficulty to demonstrate that his latter assumption of 
homology of structure is entirely hypothetical. 

Noav this coelcnteric- vascular or gastro Avascular system of 
the Actinaria, AAdiat is it ? As may be shown, something far 
simpler than the lengthy terminology made use of by Hiickel 
would seem to imply. 

A transA^erse section of any Actinozoon presents us Avith 
the appearance shoAvn at fig. 4 — a double tube, the inner one 
of which, Z>, is the alimentary canal, and is brought into rela- 
tionship by means of radiating connexions, the mesenteries, e, 
with the outer one, or body-wall of the animal, g. This sec- 
tion is supposed to be taken about halfAvay doAvn in the region 
marked h in fig. 3. The six spaces marked c/, in fig. 4, are 
the intermesenteric chambers ; and though separated from each 
other by the mesenteries at this point of section, they com- 
municate Avith each other freely loAA^er down by means of the 
common digestive cavity, fig. 3, c, of AAdiich, in fact, they 
are simply prolongations. The region of the mesenteries, 
surrounding as it does the alimentary cavity or canal, is 
generally known as the periAusccral cavity; into this all 
the nutrient matters arc passed, and undergo digestion, after 
having tra\’ersed the alimentary canal of the animal ; and this 
is what constitutes the cmlenteric-vascular or gastroA^ascular 
system of Hackel. Such is the essential and symmetrical 
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type of struetiire wliieli obtains tliroiigliout tlie Aetinozoa ; we 
now turn to the sponge tribe to ascertain what its represen- 
tative shares in common with it. 

Fig. 2 is suj)poscd to represent a transverse section of a 
highly develo]jcd s])onge with a single cxcurrcnt aperture, 
as at fig. 1, taken through a similar region as the section at 

-i- 

A glance is suilicient to show us at once that we have here 
somctliing entirely irreconcilable with what obtains in the 
corresjionding section of an Actinozoon, and very few words 
will sudice to indicate how sharply defined and thorough- 
going ” are the points of distinction. 

The most striking of all the ])hcnomena presented arc, per- 
haps, the perforations in the body- wall, (assuming for 

the nonce that this sponge-body is a distinct individual) ; tlicse 
apertures arc as essential to the existence of the sponge as the 
single terminal buccal orifice is to the and are, in fact, as 
has been already shown, the channels through which it derives 
all matters of nutrition. Next we have the interstitial system 
of canals pervading the whole body-mass, intercommunicating 
with each other in every direction, and finally debouching in 
the common excurrent cavity h. Can we be said to have here 
any thing homologous or even analogous to the double tube 
and symmetrical mesenteric system of the Actinozoon ? Ilackel 
endeavours to surmount the difficulty of this peculiar and es- 
sential incurrent porous system of the sponge by supposing 
the cuticular pores in connexion with the somatic cavity oc- 
casionally met with in some Actinice to be its homologue ; but 
these cuticular pores of the sea-anemone are exceptional, and 
by no means an essential portion of the animnrs stmeture, 
and much less arc they subservient to its functions of nutrition, 
lie presumes, again, that these cuticular pores may be constant, 
though hitherto unobserved, in all the Aetinozoa, and that 
cuiTcnts of water, serving resjjiratory jnirposes, are constantly 
passing through them into the general stomachal cavity ; and 
taking this for granted, he, in the next paragrajdi, asserts, 
as a matter of positive fact, that an essential morjdiological 
difference does not exist between the nutrient vascular system 
of the sponges and corals;” that both (solitary individuals) 
possess a central cavity or stomach, which opens outwards by 
a single large orifice (the osculum or mouth), from which 
cavity canals issue in all directions, which traverse the body- 
wall, and finally open on the surface by the cutaneous pores. 

This assertion is built up on a framework of mere hypo- 
thesis ; and its entire fallacy is proved by the fact that the 
largest section of the coral-forming Aetinozoa, the whole of 
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the Ma<lrcporaria imperforataj includes genera, such as Cargo- 
phgllia^ Flahellum^ Lophohelia^ Enphgllia^ Phgllangiaj and 
numbers of others, in which the whole body-wall is strengthened 
by a comjjact and imperforate theca, which, again, is frequently 


compact and imperforate c\ _ ^ ^ 

through the body-wall into the somatic cavity of these animals 
would thus be a matter of i)crfect impossibility ; and even if 
such did constantly exist, the perforations for its admission 
would be something essentially different from the apertures 
occupying the same position in the sponge : in the latter they 
have been proved to be the channels through which the body- 
mass derives all matters of nutrition, while in the Actinozoa 
they could, at the outside, be subsciwient only to the func- 
tion of respiration ; the aperture subservient to nutrition, as 
already shown, being the terminal buccal orifice or mouth. 
The very few isolated examples of the Actinozoa, however, 
in which these cutaneous pores have been found to exist, de- 
monstrate beyond doubt that they cannot be subservient to so 
important and essential a function as that of respiration. 

The next argument brought forward by Iliickel appears, at 
first siglit, to be more formidable, though on closer inspection 
its seeming importance vanishes. In the first place he testi- 
fies to ha\dng examined sponges whose oscula have permitted 
the inflow as well as the outflow of water. This condition 
of affairs, however, appears to have been quite an abnormal 
one ; he cites no single instance in which the inflow of water 
at the osculum proved constant * and, as I shall hereafter show, 
this temporary and abnormal condition observed by him can 
readily be accounted for. The second and, seemingly, the 
more important part of his argument is his statement that 
certain s]iongcs exist which possess no cutaneous pores at all. 
(The advantage his theory derives from this fact, after his 
assumption that all Actinozoa do possess them, is not clearly 
perceptible.) On inquiry into what sponges these are, liow- 
ever, we find that they consist of only two microscopically 
small forms, for one of which he proposes the name of 
Prosyciun. Now the vciy fact of their inicrosco])ic minute- 
ness entirely neutralizes the force of his argument, the small 
number of anneboid particles which must constitute so minute 
a sponge-mass being necessarily brought into rclationshij) with 
the suiTOunding clement without tlie requirement of a complex 
canal-system ; and for the same reason, again, they find suffi- 
cient nutriment in the water around them (as with the ordi- 
nary fixed Rhizo]joda, to which these low sponge-forms seem 
most closely to approximate) without being dejjcndent on the 
action of ciliary currents. 


rendered still more dense 
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Iliickcrs ontogenetic ” arguments in favour of tlic close 
relationship of the sponges to the corals next attract our atten- 
tion ; but whatever phylogenetic ” significance may be at- 
tached to them, it is quite sufficient to reply that evidence of 
affinity may be substantiated on equally strong grounds be- 
tween the respective classes of the Scolccida, tlic Annelida, 
and the Echinodermata, these all originating, in common with 
the sponges and corals, (from free-swimming ciliated larvm in 
possession of a sim])lc digestive cavity, opening outwards by 
a single terminal orifice. 

We are now in a position to demonstrate not only that the 
representatives of the Porifera, or sponge-class, are quite dis- 
tinct from the Actinaria or Coelcntcrate coral-forming animals, 
but that they belong to a section jicculiar in itself, and far less 
highly organized. 

Commencing with the alimentary apparatus. It has been 
shown that the buccal orifice in the Ca*lcntcrata is single and 
terminal. In the Spongiadai, on the contrary, its homologue 
consists of a multitudinous and indefinite number of apertures 
which perforate the body-wall of the organism. 

In the Coelenterata this single buccal orifice is also the 
channel through which all excretory matters arc voided. In 
the Spongiadm there arc distinct apertures, the flues or oscula, 
set apart for the purpose of carrying off the eftetc matters. 

All Actinaria are provided with tentacles, or, where these 
are rudimentary, with a prehensile and protrusiblc buccal ori- 
fice, wherewith they sieze and secure their prey. The most 
highly developed sponges are de])cndcnt on the action of ciliary 
currents for the acquisition of the nutrient matters which sup- 
port them. 

This last diagnosis may, I think, be regarded as one of the 
highest importance, — the one force (in the case of the Actinaria) 
being exerted by the free will of the animal, and the other 
one, we have every reason to believe, being ])urcly involun- 
tary and vegetative. Dr. Bowerbank himself directs atten- 
tion to the fact that the ciliary action which progresses within 
the interstitial cavities of the sponge is precisely similar in 
its nature to what obtains in the ciliated e])ithelium of the 
higher vertebrata ; this we know to be involuntary : have we 
any reason for supposing that it assumes a more com]>lex 
nature in the low-organized animals now under consideration ? 
One objection that will probably be urged, as inconsistent with 
the theory of the sponges acquiring their nutriment through 
the agency of involuntary action, is the fact that at dificrent 
periods the inflow of water through the pores varies much in 
the strength of its action. This objection, however, is easily 
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overruled when we come to consider that the animal mass 
possesses such an amount of irritability and contractility in 
its dermal membrane that it is enabled to reduce the size of tlie 
orifiees of its incurrent pores to a mere minimum, or, indeed, 
to close them altogether. This second condition of aflairs 
(that of the partial closing of the pores) is actually certified 
by Dr. Bowerbank to exist during the less vigorous action of 
the ciliary currents in Sjyongilla^ Grantia^ and other genera. 
Now, su])posing that this contraction is carried to the utmost, 
and the incurrent orifices are entirely closed, premising that the 
ciliary action, which seems to be a fair presumption, is in a 
constant state of progress, what result should we arrive at ? 
The terminal osculum would alone remain open, and a sluggish 
current would probably set in at it, as Ilackel and his pupil 
Miklucho testify to having occasionally witnessed • and in sup- 
port of this proposed interpretation, it is a significant fact that 
Hiickel, in recording the phenomenon of a current setting in 
at the osculum, makes no mention whatever of one setting out 
at tlie pores, which, had they been open, must inevitably have 
taken placc^\ 

Equal in importance to the wide difference which most evi- 
dently exists between the alimentary and nutritive systems of 
the two classes in question, is that of the histological structiu*c 
of the body-mass itself. 

Iliickcl contends that the tissues of the sponge are as clearly 
separable into an ectoderm and an endoderm as are those of the 

* A curious demonstration of the involuntary nature of ciliary action 
was brought before my notice two summers ago. IIa\ing for some 
time kept that interesting and abnormal Polyzoon, Cristatella inucedo, alive 
in a glass receptacle, it at length, from exhaustion of the supply of food 
or other causes, died, decayed, and underwent disintegration, "One day 
my attention was drawn to the vessel which had contained it by a number 
of particles of organized matter of various sizes careering about in the 
water in a most grotesque and extraordinary manner — some propelling 
themselves straight ahead and simply rotating on their axes, others de- 
scribing circles, parabolic and spiral enrves, and a host of other figures, 
which even a Senior Wrangler would be puzzled to describe. For- 
getting at the moment what had formerly been placed in the vessel, it 
first suggested itself that these were some peculiar Infusoria or larval 
conditions of other higher organisms ; on specimens being examined with 
the aid of the microscope, however, the fact was revealecl that they were 
nothing more nor less than fragments of the decomposed tentacles of the 
once translucent Cristatella, propelled through their mazv courses by the 
still active %ibration of the cilia which clothed them. Xow the thorough 
disintegration of these tentacles must have taken place many days, if not 
weeks, after the death of the animal ; and the motion, inoreoVer, con- 
tinuing vigorouslv for a number of days after my first observation of the 
phenomenon, wo have here proof direct of the involuntary nature of ciliary 
action, if, indeed, we are not justified in describing it as simply a phase of 
the molecular. 
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Actinaria : siicli a difTcrentiation, however, is, to say the least of 
it, carried out to a considerably less degree. '^J'herc arc certain 
sponges which arc invested with a pellicular and somewhat 
tough dermal membrane; but in the majority of instances and 
in the most highly organized rcpresentati\"es of the class, such 
an amount of dilTcrentiation is by no means recognizable. The 
new and very beautiful siliceous sponge Holtcnia Carpenteri^ 
recently dredged by Prof. Wyvillc Thomson and Dr. Car- 
penter in the Shetland seas, is a good exam])lc of this type of 
organization. A fine specimen of this highly interesting form, 
immersed in spirit, has recently been consigned to the National 
Collection ; but tlic appearance of the body-substance to the 
im assisted eye is that of a simple homogeneous mass of sarcode, 
showing a tendency to fracture in every direction, aggregated 
u])on the dense network of spicula which su])]Dort it^-, some- 
thing entirely different from the ap])carance of an Actinarian 
viewed under similar conditions. This form, moreover, possess- 
ing a single very large flue or osculum, would be regarded 
by Ilackcl as correlative with a solitaiy Actinia ; and tlie 
large size of this species (the body of tlic sponge ]n* 0 ])cr mea- 
suring some four inches in both length and diameter, and 
having a general cxcurrcnt aperture of the width of an inch 
and a half) would be admirably adapted for comparison with 
some huge yl. ; tlie differences existing between 

two such similar structures, however, as in the examples of 
Sjnmgilla and an ordinary Actinia^ have been already so 
clearly indicated as to render further comj)arison unneces- 
sary, except, perhaps, that, in the living condition, the linn 
clastic ectoderm of crassicornis would ofler a most striking 
and distinctive feature by the side of the low-organized and 
glairy sarcodic investiture of Holtenia, 

While on the subject of the dermal investiture of the 
sponges, it will not be out of place to remark that in those 
instances where the dermal membrane attains a comparatively 
high degree of development, it has been observed, most gene- 
rally, to possc.ss a ])ccidiarity essentially its own, and one not 
met with in any Ccelenterate organism. This is its ])ropcrty 
of being able to sc])arate its individual coni])oncnt jjartieles at 
any point whatever, and so fonn the pores,/, figs. 1 & 2, for 

• It has been suggested to mo tliat iho spicular skeletal system of the 
Spongiadse seems to indicate their close relationship to tlie Actinozoa. 
Siliceous spicula most closely resembling those of the Spongiadn?, however, 
arc of common occurrence" in tlnit section of the true Protozoa known 
as the lUuliolaria, the great spicule-secreting di\ isinii of the AclinoZ(»u 
(the Alryonarui)j on the other hand, never being fuuml to possess foiy 
thing like an approach tr» such forms. 


217 


tliQ, Sponges to the Corals. 

the admission of the water into tlie sid)jaeent intermarginal 
cavities, c] on these becoming closed np, on account of irrita- 
tion or other causes, apertures reappear, not where the origi- 
nal ones obtained, but at a totally different portion of the 
membrane. This property is essentially Protozoic. Accord- 
ing to Iliickcl, the only difference in histological structure 
existing between the Ccelcntcrata and the Spongiadre is that 
the representatives of the former possess nematophores or 
urticating cells, while those of the latter arc entirely devoid 
of them. It must be admitted that this distinction is of 
itself a very important one, since it demonstrates that the 
former possess a much more complex degree of organization. 
But this is surely not all: Iliickel seems to have entirely 
ignored the fact that the tissues of the Ccelenterata undergo 
a still further degree of modification, and assume the form of 
true iinstriatcd muscular tissue ; and in some of the higher 
forms (the Ctenophora) even a ncr^'ous system has been 
discovered. 

In the sponges, on the other hand, primitive fibrous or 
connective tissue is the very highest degree of differentiation 
which obtains. 

Lastly, it may be considered an open question whether a 
3])ongc-bo<ly can lay claim to the rank of distinct and separate 
individuality, or whether, as in accordance with the views of 
the majority of modern writers, it must not be regarded as an 
aggregation of amcebiform animals building up among them- 
selves a common skeletal support. 

This latter interpretation forces itself strongly upon one’s 
mind when we come to consider the nature of the sarcodic 
substance lining all the interstitial cavities of the sponge, and 
spreading itself out upon and investing its horny, siliceous, 
or calcareous skeleton, which sarcode is capable of resolving 
itself into masses of unequal size and variable form, of sepa- 
rating itself from the parent mass and becoming developed 
into a perfect sponge, or of uniting with it again, or with any 
other individual of the same species. 

In the same way with the minute sponge-particles lining 
the passages, each of which is capable of appropriating to it- 
self the molecules of food brought within its reach ; so that, to 
borrow a metaphor from Professor Huxley, when treating on 
Spongilla^ We must not compare the system of apertures 
and canals to so many mouths and intestines, but the sponge 
represents a kind of subaqueous city, where the people are 
arranged about the streets and roads in such a manner that 
each can appropriate his food from the water as it passes 
along.” 

Ann. d: Mag. N. Hist. Scr. 4. Vol. v. 
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Viewed ill this light, tlic allinity of the Siiongiadic to the 
Trotozoa ratlier than to tlic Cudonterata makes itsclfcinineiitly 
conspicuous. Conijxared witli the latter subkingdoin, it is 
evident that the sponges possess a very niiicli lower degree 
organization and an essentially diilerent type of structure, 
while at the same time their occasionally dinerentiated and 
consolidated dermal meinbranc, their development, in some 
instances, of primitive fibrous tissue, and their coinjjlex inter- 
stitial canal-system entitle them, in a natural ami inorjdio- 
logical system of classification, to be ranked as the highest 
representatives of tlic Protozoa . 


XXII. — DescrijHions of some new Species of Birds from 
Southern Asia, By Artiiuk, Viscount Walden, P.Z.S. &c. 

Sitta negJecta^ n. sp. 

Above pale slate-colour. Stripe from nostrils, tlirough tlic 
eyes to nape, black. Lores, supercilium, cheeks, chin, and 
base of primaries white. Tliroat tawny white. Breast jiale 
rufous, deepening into dark rusty on remainder of lower 
surface. Under tail-coverts white, witli narrow rusty edgings, 
^liddlc rcctriccs uniform slate-colour. Wing 8 inches ; bill 

inch. 

Tlircc examples of this Xuthatch were obtained from the 
Karen Hills of the Toungoo district, Burma. It differs from 
its nearest ally, S. himedafp nsisj ,J. & S., by its much stouter and 
longer bill, by the deep ferruginous tint of the under surface, 
and by the absence of a wliite spot on the basal half of the 
middle rcctiaccs. 

l\isser assimilisj n. sp. 

Bcscmblcs P. cinnamomeus^ Gould, but differs by being 
smaller, by haAung a slenderer and smaller liill, and by having 
tlic checks and sides of the neck pure wliite, and the breast, 
flanks, and ventral region asliy grey. Wing 2f inches ; tail 
14, or nearly half an inch sliortcr than in 1 \ cinnamomeus. 

From Toungoo. 

Glaiicomijias sordida^ n. s]). 

General colour ashy grey, washed with a faint tinge of blue 
or greenish blue. Forelicad, supercilium, cliin, and lesser 
shoulder-coverts deep pure blue. Under shoulder-coverts, 
axillaries, vent, and under tail-coverts wliite. Tail brown, 
with a dingy gloss of dark green. Bill, legs, and claws black. 
J»res black. Wing nearly 8 inches ; tail 2-^; tarsus a ; fourth 
and fifth (piills equal ; third nearly as long; second still sliortcr 


